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FIG. 2A shows a first embodiment of the invention in 
which broke-containing stock is passed from a first stock 
chest to a hydrocyclone plant, and in which embodiment the 
stock is passed through a wire pit. 

FIG. 2B shows a second embodiment of the invention. 5 
FIG. 3 is an illustration of principle of the operation of a 
hydrocyclone plant. 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



10 



FIG. 1A shows a prior art stock system in which all stock 
Mj+M 2 +M 3 is passed to a hydrocyclone plant 20, which 
means that a high capacity is required from the hydrocyclone 
plant. 15 

FIG. IB shows an arrangement in accordance with the 
invention. A stock chest 10a x contains stock, i.e. a pulp frac- 
tion Mj, which contains broke passed from a paper machine 
and said pulp fraction Mj is treated in a hydrocyclone plant 
20. The cleaned stock, its accepts are passed further into 20 
connection with stocks M 2 and M 3 that do not contain broke 
and further to a headbox 100. The pulp fractions M 2 and M 3 
that do not contain broke in stock chests 10a 2 and 10a 3 thus 
bypass the centrifugal cleaning 20, and the accept of the stock 
M 1 from the hydrocyclone plant 20 is passed into connection 25 
with said stocks M 2 and M 3 . The hydrocyclone plant 20 is not 
required to have as high a capacity as that of the embodiment 
of FIG. 1A. 

In the embodiment of FIG. 2A, stock M 1? or a pulp fraction, 
of a first stock chest 10a, also comprises a stock composition 30 
that requires centrifugal cleaning before it is passed to a 
headbox of a paper machine. The stock Mi contains broke 
coming from the paper machine and, in addition, it may 
contain pulp coming from fiber recovery, and further 
mechanical pulp. 35 

Stock M 2 of a second stock chest 10a 2 comprises a stock 
composition that has already undergone centrifugal cleaning, 
such as recycled fiber and/or chemical pulp and/or TMP. 

In the embodiment of FIG. 2A, the stock M l is passed from 
the stock chest 10a y through a stock line a x to a lower part of 40 
a wire pit 11. The line a y includes a pump P x . In the lower part 
of the wire pit, the stock M± is diluted with wire water 
obtained from a wire section of a paper machine (not shown) 
along a line d, to a consistency required by a hydrocyclone 
plant 20. A line a 2 leads from the lower part of the wire pit 11 45 
to the suction side of a pump P 2 and a line a 2 leads from the 
pressure side of the pump P 2 to a first centrifugal cleaning step 
20a t of the hydrocyclone plant 20 situated in the short circu- 
lation of the paper machine. In the figure, the centrifugal 
cleaning steps are designated with 20a, , 20a 2 , 20a 3 ... An 50 
accept line from the centrifugal cleaning step 20a t of the 
hydrocyclone plant 20; a line a 3 is passed further to join a line 
bj of the stock M 2 of the second stock chest 10a 2 via a mixing 
device 12. The mixing device 12 is also supplied with wire 
water from the wire pit 11 along a line e! for diluting the stock 55 
M 2 to be fed to the headbox 100 to a suitable consistency. 

From the upper part of the wire pit 11 there is further a line 
Cj for dilution water, said line c t including a pump P 3 . The line 
c, leads further from the discharge side of the pump P 3 to a 
deaeration tank 13a { . The dilution water passed through the 60 
deaeration tank 13a, is conducted further after the deaeration 
treatment to a discharge line f x and further while pumped by 
a pump P 4 to a machine screen 14a , , whose accepted fraction, 
i.e. accept, is passed to a dilution inlet header J 2 in the head- 
box 100. 65 

The stock chest 10a 2 is provided with the line b, for the 
stock and further to the suction side of a pump P 5 . On the 



discharge side of the pump P 5 , the line b x is connected to the 
mixing device 12, after which there is a pump P 6 in a line b 2 
for pumping the combined stock further along the line b 2 to a 
deaeration tank 13a 2 , from which a discharge line f 2 leads 
further to the suction side of a pump P 7 . On the discharge side 
of the pump P 7 , in the line f 2 there is a machine screen 14a 2 , 
from which an accepted fraction, i.e. accept, is passed to a 
stock inlet header J, of the headbox 100. 

In the device arrangement in accordance with the inven- 
tion, only the broke-containing stock M, passed from the 
stock chest 10a, is treated in the hydrocyclone plant 20. An 
accept line a 3 leads from said hydrocyclone plant further into 
connection with the stock line b t of the stock M 2 of the second 
stock chest 10a 2 . Since the stock M 2 of the second stock chest 
110a 2 comprises stock that has already previously undergone 
centrifugal cleaning, said line can be connected directly to the 
headbox 100 of the paper machine, via its deaeration tank 
13a 2 and machine screen 14a 2 . 

In the embodiment of FIG. 2B, stock M x , i.e. a pulp frac- 
tion, of a first stock chest 10a t also comprises a stock com- 
position that requires centrifugal cleaning before it is passed 
to a headbox of a paper machine. The stock Mi contains broke 
coming from the paper machine and it can additionally con- 
tain pulp coming from fiber recovery and further mechanical 
pulp. 

Stock M 2 of a second stock chest 10a 2 comprises pulp that 
has already undergone centrifugal cleaning, such as recycled 
fiber and/or chemical pulp and/or TMP. 

Also in this embodiment of the invention, only the stock 
M, passed from the stock chest 10a, is treated in a hydrocy- 
clone plant 20. In the embodiment of the figure, the stock is 
passed from the stock chest 10a, through a line a, while 
pumped by a pump P 10 to a mixing device 120, in which the 
stock is diluted to a centrifugal cleaning consistency with 
wire water obtained from a line f 4 , and the stock M l is passed 
further through a line a 2 to the suction side of a pump P 20 . The 
line a 2 on the pressure side of the pump P 20 is connected to the 
hydrocyclone plant 20 to form the feed of its first centrifugal 
cleaning step 20a v 

In the embodiment of FIG. 2B, the hydrocyclone plant 20 
situated in the short circulation of the paper machine includes 
centrifugal cleaning steps 20a,, 20a 2 and 20a 3 . An accept line 
a 3 leads further from the first hydrocyclone, i.e. the centrifu- 
gal cleaning step 20a, of the hydrocyclone plant 20 into 
connection with a stock line b t of a second stock chest 10a 2 . 

In the embodiment, wire water from the paper machine is 
passed to a wire pit 110 through a line d ls which wire pit 110 
in this embodiment is formed by a planar wire pit structure, a 
so-called flume, which comprises a horizontal flow path for 
wire water. Said wire pit 1 10 removes effectively air in bubble 
form from the wire water, and pre-deaeration of the wire 
water is accomplished by means of said wire pit type. The 
wire water is passed from the wire pit 110 through a discharge 
line d 2 and a pump P 30 to a deaeration tank 13a 3 , from which 
there is further a discharge line f 3 leading into connection with 
the line b, of the stock M 2 of the second stock chest 10a 2 via 
a mixing device 12. The line f 4 leads further from the dis- 
charge line f 3 of the deaeration tank 13a 3 into connection with 
the line a, of the stock M Y of the first stock chest 10a, viaithe^ r _ 
mixing device 120. A branch line f 5 leads further from.theTine v . 
f 3 to a pump P^ and further from the pressure side p£.tfee/j \~ 
pump P^ to a machine screen 14a 3 , which conducts the wire 
water further as accept from the machine screen ^ a 3^\^ £ 
dilution water inlet header J 2 of a headbox 100. ^ 

The stock M 2 is passed from the stock chest 10a 2 through a 
pump P 50 along the line b l to the mixing device 12 in order to 
be combined with the stock coming as accept along the line a 3 
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from the hydrocyclone plant 20 and with the dilution water 
coming along the line f 3 . After that the diluted stock is 
pumped by means of a headbox feed pump through a 
machine screen 14a 4 to a stock inlet header of the headbox 
100. 5 

As shown in FIG. 3, the hydrocyclone plant 20 includes 
several centrifugal cleaning steps 20a ls 20a 2 , 20a 3 , so that, as 
shown in the figure, accept from the first step 20a l is passed 
through the line a 3 further into connection with the line bj of 
the stock M 2 of the second chest 1 0a 2 . As shown in FIG. 3 , the l o 
stock is passed through the line al as a feed to the first 
centrifugal cleaning step of the hydrocyclone plant 20, i.e. to 
the hydrocyclone 20^ . The stock flows along a spiral-shaped 
path inside the hydrocyclone 20a Y and heavier particles sepa- 
rate as reject from the bottom of the hydrocyclone and lighter 1 5 
particles rise as accept further through the line a 3 into the line 
b l of the stock M 2 passed from the second stock chest 10a 2 . 
There can be several hydrocyclones 20^, 20a 2 , 20a 3 . . . and 
the reject from the first hydrocyclone 20^ can be passed 
further to the second hydrocyclone 20a 2 as its feed and the 20 
accept from it in one embodiment can be passed further to the 
line b, of the stock M 2 of the second stock chest 10a 2 . 

The figure shows a headbox 100. The headbox 100 in 
accordance with the invention is advantageously a so-called 
dilution headbox, which means that the dilution water passed 25 
to the dilution water inlet header J 2 is passed further across the 
width of the headbox to different points of the stock passed 
from ( the stock inlet header J t In this way, dilution makes it 
possible to regulate the basis weight of the web across the 
width of the web. The dilution water passed from the dilution 30 
water inlet header J 2 is passed to ducts which are provided 
with dilution water valves, by means of which the supply of 
dilution water can be regulated as desired across the width of 
the headbox, thus enabling the basis weight of the web to be 
regulated to be even across the entire width of the web. 35 

As shown in the figure, the hydrocyclone plant can also 
include several accept lines, the stock passed through them 
being conducted into connection with another stock or with 
stocks passed from other chests. In accordance with the 
invention, it is also possible to use several stock chests, but in 40 
the invention only that stock, such as the broke-containing 
stock Mj, which shall be treated in the hydrocyclone plant is 
circulated through the hydrocyclone plant 20. The pulp frac- 
tion M 2 which need not be cleaned with hydrocyclones is 
passed directly to deaeration and, after a machine screen, to 45 
the stock inlet header J! of the headbox 100. The accept 
derived from the stock M x in the centrifugal cleaning 20 is 
conducted into connection with said stock. 

When the stocks M Y and M 2 of the chests 10a 1? 10a 2 are 
referred to in this application, it is also possible to call them a 50 
pulp fraction M, and a pulp fraction M 2 . In this application, 
the paper machine is understood to mean paper, board and 
tissue machines. 

The broke can be formed of paper broke, which can include 
trimmings or paper passed to a pulper in connection with web 5 5 
breaks. 

The present application refers to lines by which are meant 
stock lines, pipes, ducts along which stock/wire water is 
passed. 

The invention claimed is: 

1. An apparatus for treatment of stock passing to a headbox 
of a paper machine, comprising: 

a short circulation of the paper machine; 
a first stock chest; 

a hydrocyclone plant forming a part of the short circula- 
tion, the hydrocyclone plant connected to the first stock 
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chest by a first stock transporting line, the hydrocyclone 
plant having an accept outlet line; 
a second stock chest having a second stock transporting 
line; 

a mixing device which is connected to receive stock from 
the second stock transporting line, the mixing device 
being connected in stock receiving relation to the accept 
outlet line so that stock flowing along the accept outlet 
line is mixed in the mixing device with stock flowing 
along the second stock transporting line; and 

wherein a third stock transporting line is connected in stock 
supplying relation to the headbox. 

2. The apparatus of claim 1, wherein the first stock chest 
contains stock containing broke. 

3. The apparatus of claim 2, wherein the stock in the first 
stock chest contains, in addition to broke pulp, recovered fiber 
pulp, and mechanical pulp. 

4 . The apparatus of claim 1, wherein the second stock chest 
contains stock which has been cleaned by hydrocyclones. 

5. The apparatus of claim 4 wherein the second stock chest 
stock comprises recycled fiber or chemical pulp. 

6. The apparatus of claim 1, further comprising; 

a wire pit connected between the first stock chest and the 
hydrocyclone plant; 

a deaeration tank having a discharge; 

a wire water supply line connecting the wire pit to the 
deaeration tank; 

a machine screen connected to receive wire water from the 
deaeration tank; and 

a dilution water inlet header, in wire water receiving rela- 
tion to the deaeration tank and in dilution water supply- 
ing relation to the head box. 

7. The apparatus of claim 6, further comprising; 

a first pump connected between the first stock chest and the 
wire pit; 

a second pump connected between the wire pit and the 
hydrocyclone plant; 

a third pump connected between the wire pit and the 
deaeration tank; and 

a fourth pump connected between the deaeration tank dis- 
charge and the dilution inlet header. 

8. The apparatus of claim 1, wherein the third stock trans- 
porting line is connected in stock supplying relation to the 
headbox through a stock inlet header of the headbox; and 
wherein the third stock transporting line includes: 

a deaeration tank having a discharge line; 

a pump connected to said deaeration tank discharge line 

and having a pressure side; and 
a machine screen which is connected to the pressure side of 

said pump and which is connected to the stock inlet 

header of the headbox. 

9. The apparatus of claim 1, further comprising: 

a wire pit connected between the first stock chest and the 
hydrocyclone plant; and 

a dilution water line from the wire pit which joins the 
accept outlet line and the second stock transporting line 
at the mixing device in supplying relation^to the thirds „ 
stock transport line. Ru^G— » - - — " 

10. An apparatus for treatment of stock passing-to'.a t head- 
box of a paper machine, comprising: 

a short circulation of the paper machine; 
a first stock chest; 

a hydrocyclone plant forming a part of the short circula- 
tion, the hydrocyclone plant connected to the first stock 
chest by a first stock transporting line, the hydrocyclone 
plant having an accept outlet line; 
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in one embodiment can be passed further to the line b, of the stock M 2 of the second 
stock chest lOa^ 

[0038] The figure shows a headbox 100. The headbox 100 in accordance with the 
invention is advantageously a so-called dilution headbox, which means that the 
dilution water passed to the dilution water inlet header J 2 is passed further across the 
width of the headbox to different points of the stock passed from the stock inlet 
header J P In this way, dilution makes it possible to regulate the basis weight of the 
web across the width of the web. The dilution water passed from the dilution water 
inlet header J 2 is passed to ducts which are provided with dilution water valves, by 
means of which the supply of dilution water can be regulated as desired across the 
width of the headbox, thus enabling the basis weight of the web to be regulated to be 
even across the entire width of the web. 

[0039] As shown in the figure, the hydrocyclone plant can also include several 
accept lines, the stock passed through them being conducted into connection with 
another stock or with stocks passed from other chests. In accordance with the 
invention, it is also possible to use several stock chests, but in the invention only that 
stock, such as the broke-containing stock M„ which shall be treated in the 
hydrocyclone plant is circulated through the hydrocyclone plant 20. The pulp 
fraction M 2 which need not be cleaned with hydrocyclones is passed directly to 
deaeration and, after a machine screen, to the stock inlet header J x of the headbox 
100. The accept derived from the stock M x in the centrifugal cleaning 20 is 
conducted into connection with said stock. 

[0040] When the stocks M l and M 2 of the chests 10a,, 10a2 are referred to in this 
application, it is also possible to call them a pulp fraction M, and a pulp fraction M 2 . 
In this application, the paper machine is understood to mean paper, board and tissue 
machines. 

... ;.'„:l;;::jt3 

[0041] The broke can be formed of paper broke, which can include trimmings or 
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pressure side of the pump P 2 to a first centrifugal cleaning step 20a, of the 
hydrocyclone plant 20 situated in the short circulation of the paper machine. In the 
figure, the centrifugal cleaning steps are designated with 20a„ 20a2, 20a 3 ... An accept 
line from the centrifugal cleaning step 20aj of the hydrocyclone plant 20; a line a 3 is 
passed further to join a line b, of the stock M 2 of the second stock chest 10a2 via a 
mixing device 12. The mixing device 12 is also supplied with wire water from the 
wire pit 1 1 along a line e, for diluting the stock M 2 to be fed to the headbox 100 to a 
suitable consistency. 



[0028] From the upper part of the wire pit 1 1 there is further a line c, for dilution 
water, said line c, including a pump P 3 . The line c t leads further from the discharge 
side of the pump P 3 to a deaeration tank 13a,. The dilution water passed through the 
deaeration tank Ha, is conducted further after the deaeration treatment to a 
discharge line f x and further while pumped by a pump P 4 to a machine screen 14a„ 
whose accepted fraction, i.e. accept, is passed to a dilution inlet header J 2 in the 
headbox 100. 



[0029] The stock chest 10a2 is provided with the line b, for the stock and further to 
the suction side of a pump P 5 . On the discharge side of the pump P 5 , the line b, is 
connected to the mixing device 12, after which there is a pump P 6 in a line b 2 for 
pumping the combined stock further along the line b 2 to a deaeration tank 13a 2 , from 
which a discharge line f 2 leads further to the suction side of a pump P 7 . On the 
discharge side of the pump P 7 , in the line f 2 there is a machine screen 14^ from 
which an accepted fraction, i.e. accept, is passed to a stock inlet header J, of the 
headbox 100. 

[0030] In the device arrangement in accordance with the invention, only the 
broke-containing stock M, passed from the stock chest 10a, is treated in the 
hydrocyclone plant 20. An accept line a 3 leads from said hydrocyclone plant further 
into connection with the stock line b, of the stock M 2 of the second stock chest lOa^. 
Since the stock M 2 of the second stock chest 10a 2 comprises stock that has already jj 

AUG 2 0 2003 

Page 10 of 15 



planar wire pit structure, a so-called flume, which comprises a horizontal flow path 
for wire water. Said wire pit 1 10 removes effectively air in bubble form from the 
wire water, and pre-deaeration of the wire water is accomplished by means of said 
wire pit type. The wire water is passed from the wire pit 1 10 through a discharge line 
d 2 and a pump P 30 to a deaeration tank 13a 3 , from which there is further a discharge 
line f 3 leading into connection with the line b, of the stock M 2 of the second stock 
chest 10a2 via a mixing device 12. The line f 4 leads further from the discharge line f 3 
of the deaeration tank 13a 3 into connection with the line a 1 of the stock M,.of the 
first stock chest 10a, via the mixing^device 120. A branch line f 5 leads further from 
the line f 3 to a pump P 40 and further from the pressure side of the pump P 40 to a 
machine screen 14a 3 , which conducts the wire water further as accept from the 
machine screen 14a 3 to a dilution water inlet header J 2 of a headbox 100. 

[0036] The stock M 2 is passed from the stock chest 10a2 through a pump P 50 along 
the line b, to the mixing device 12 in order to be combined with the stock coming as 
accept along the line a 3 from the hydrocyclone plant 20 and with the dilution water 
coming along the line f 3 . After that the diluted stock is pumped by means of a 
headbox feed pump P^ through a machine screen 14a 4 to a stock inlet header J, of 
the headbox 100. 

[0037] As shown in Fig. 3, the hydrocyclone plant 20 includes several centrifugal 
cleaning steps 20a, , 20^, 20a 3 , so that, as shown in the figure, accept from the first 
step 20a, is passed through the line a 3 further into connection with the line b, of the 
stock M 2 of the second chest lOa^ As shown in Fig. 3, the stock is passed through 
the line al as a feed to the first centrifugal cleaning step of the hydrocyclone plant 20, 
i.e. to the hydrocyclone 20a,. The stock flows along a spiral-shaped path inside the 
hydrocyclone 20a, and heavier particles separate as reject from the bottom of the 
hydrocyclone and lighter particles rise as accept further through the line a 3 into the 
line b, of the stock M 2 passed from the second stock chest lOa^ There can be several 
hydrocyclones 20a„ 20a2, 20a 3 ... and the reject from the first hydrocyclone 20a, can 
be passed further to the second hydrocyclone 20a2 as its feed and the accept from it 
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